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he execution of I/O operations by at least 



IN THE CLAIMS 

1. (currently amended) A method for enabling 
a host on at least a production storage element while producing an updated snapshot copy of 
said production storage element, said method comprises the steps of: 

a) on-linejerform jng on - lin e a write request in 
chunk to a journal and saving a d estination address des 



table, wherein while on-line perfor ming said write reqiiest the host is idle : 
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tiated by said host by writing a new data 
jgnated in said write request in a changes 



b) generating a response message ending the execution of said write request and thereby 
handling enabling s aid host to execute said I/O operations; myk 

c) off-line producing said updated snapshot copl of said production storage elemen t by: 

copying a data chunk residing in said produc tion storage element at a location 



designated by a destination address to a locati n g designated bv the destination address in a 
snapshot storage element: and 

copying Said new data chunk from said j ournal to a location designated bv said 



destination address in s aid production storage element; 



wherein while off-line producing said tote d snapshot copy said host is released 



to handle said I/O operations . 
2.^4. (Cancelled) 

5. (Original) The method of claim 1, wherejn said journal includes at least one non- 
volatile random access memory (NVRAM) unit. 
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6.-S (Cancelled) 



aim wherein off-line producing said 



9. (Currently Amended) The method of c 
updated snapshot copy further comprises the steps of: 

a) checking m-using_said changes table if said c ata chunk residing in a said snapshot 
storage element feat- mcludo s said updatod flnapahot ooib v at the destination address was modified 



since a last time that said updated snapshot copy was inflated; and 

b) copying said datoohtmk from a location in gjjid production atorage olomea m-gaid 



onapohot storago olomoafr - and furthor copying oqid data 



s aid produotion storag e e l e mont, if paid datfl - ohunk hotpot b e en modifi e d; and ? 
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sk unk from oaid journal to a location in 



^copying said newdata chunk from said journjil to said production storage element, if 
said data chunk at the destination address ha< been modified. 



1 0. (previously presented) The method of claim 
production storage element is determined by said destination 



11. (Original) The method of claim 10, wbefein 
to a physical address if said production storage element 



said destination address is converted 
!ls a virtual volume. 



12. (previously presented) The method i 
comprise a read request initiated by the host computer. 



im 9, wherein said location in said 
ion address. 



of clMm 1, wherein said I/O operations 
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13. (previously presented) The method 
request comprises the steps of: 

a) checking if a data chunk requested to be reat 

b) retrieving said data chunk from said journal 
host, if said data chunk resides in said journal; and 

c) retrieving said data chunk from said 
said data chunk to said host, if said data chunk does no 
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of (flaini 12, wherein executing said read 



resides in said journal; 
ind further sending said data chunk to said 



production storage element and further sending 
reside in said journal. 



14. (Original) The method of claim 1 3, wherein checking if said data chunk resides 
in said journal further comprises the step of: 

checking whether the changes table includes an entry associated with said data chunk. 

15. (Cancelled) 

16. (previously presented) The method of cl^im-4514 
retrieved from a location designated by a source address 



1 7. (Original) The method of claim 16, whe 



wherein said data chunk is 
included in said read request. 



physical address if said production storage element is a yirtual volume. 



reada >le 



18. (Currently Amended) A computer 
computer executable code enabling the execution of I/O! 



ein said source address is converted to a 



medium having stored thereon 
operations by at least a host on at least ■ 
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production storage element while producing an update i snapshot copy of said production storage 

element, said executable code for performing the steps of: 

a) on z line_perfon-ning on lino a write request in: tiated by said host by writing a new data 
chunk to a journal and saving a destination address d^ ignated in said write request in a changes 
table, wherein while on-line perfor ming said write raq T ftc t t he host is idle : 

b) generating a response message ending the exjscution of said write request and thereby 
haadfare-enabling said host to execute said I/O operatio ns; and 

c) off-line producing said updated snapshot copy of said production storage element bv: 

copying a data chunk residing in said p r oduction storage element at a location 
designated by a destination address to a location designated by the destination address in a 
snapshot storage element: and 

copying said new data chunk from said j;^?™ 1 to a location designated bv said 



destination address in said production storage el erpenf ; 



wherein while off-line producing, sniH updated snapshot copy said host is released 
to handle said I/O operations 



19.-21. 



(Cancelled) 



22. (Original) The computer executable codiji 
includes at least one non-volatile random access memor t 

23. - 25 (Cancelled) 

141736 m. I 



of claim IS, wherein said journal 
(NVRAM) unit. 
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26, (Currently Amended) The computer 
line producing said updated snapshot copy further 

a) checking in- using said changes table if said 
storage element fe at includos said updated onapahot 
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executable code of claim 24, wherein off- 



since a last time that said updated snapshot copy was 
b) copying said - data chunk from a location in 



sna pshot o t o rago demon t and further copying said daUj 



sa id production storage cl o i neeM£sft ki data ohunlc hoa 



corripnses the steps of: 

ij ata chunk resides in a -said snapshot 

at the destination address was modified 
Undated; and 

tho production - storage ol o m o nt to sa i d 



chunk from said journa l to a locati otHtt 



ftfr t b e en modifi e d; and ? 
e)-copyiug said new data chunk from said jourd*] to said production storage element, if 
said data chunk at the destination address has been modified. 

27. (previously presented) The computer executable code of claim 26, wherein said 
location in said production storage element is determined by said destination address. 

28. (Original) The computer executable coc^ of claim 27, wherein said destination 
address is converted to a physical address if said production storage element is a virtual volume. 

29. (previously presented) The computer executable code of claim 1 8, wherein said 
T/O operations comprise a read request by the host. 



computer exe cutable code of claim 29, wherein 



30. (previously presented) The 
executing said read request further comprises the steps 
a) checking if a data chunk requested to be read 
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b) retrieving said data chunk from 
host, if said data chunk resides in said journal; and 

c) retrieving said data chunk from said storage 
chunk to said host, if said data chunk does not reside i 
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said journal and further sending said data chunk to said 



element and further sending said data 
said journal. 



3 1 . (Original) The computer executable co|e of claim 30, wherein checking if said 
data chunk resides in said journal further includes: 

checking whether the changes table includes aq| entry associated with said data chunk. 

32. (Cancelled) 



3 3 . (previously presented) The computer e?fjecutabl 
data chunk is retrieved from a location designated by a 
request. 



e code of claim 31, wherein said 
source address included in said read 



34. (Original) The computer executable co. 
address is converted to a physical address if said produc t 



35. (Currently Amended) An apparatus for \ 
least a host on at least a production storage element whi 
copy of said production storage element, said apparatus 

means for receiving a write request operation 



frdn 
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e an producing an updated snapshot 
omprising: 
said host; 
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means for on z Iiri^erfonT]ing en line said writi : request by writing a new.data chunk to a 
journal and saving a destination addres s designated iq said write request in a changes table. 



wherein while on-line performing said write request fli p r^ost is idte; 



means for off-line producing said updated snap 
element bv copying a d ata chunk residing in said profo 



shot copy of said production storage 
ction storage element at a location 



designated by a destinatio n address to a location designated bv the destination address in a 



snapshot storage element : 

copying said new data chunk from said 



; ournal to a location designated bv said 



Eroduction storage element; 

wherein while off-line producing said 1 



uy dated snapshot copy said host is released 



to handle said T/O operations; 

means for controlling a snapshot storage ekme^ 
means for controlling a production storage elen^nt; and, 
means for controlling a journal. 



36. (Original) Hie apparatus of claim 35, wj 
least one of: a virtual volume, a physical storage device! 



37. (Original) The apparatus of claim 35, wj 
at least one of: a virtual volume, a physical storage devij e 



jterein said snapshot storage element is at 



erein said production storage element is 
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38. (Original) The apparatus of claim 35, m 
comprises at least one of; tape drive, tape library, optvj al drive, disk, redundant array of 
independent disks (RAID). 
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herein said physical storage device 



39. (Original) The apparatus of claim 35, j tferein said journal includes at least one 
non-volatile random access memory (NVRAM) unit : 

40. (previously presented) The apparatus qf claim 35, wherein said I/O operations 
comprise at least a read request. 

41. (Cancelled) 



42. (Original) The apparatus of claim 35, 
controller. 



w xerein said apparatus is a storage 



43. (Original) The apparatus of claim 35, vsj jerein said apparatus is a visualization 
switch connected in a storage area network (SAN). 

44. (Cancelled) 

45. (previously presented) The apparatus ofi flaim 40, wherein executing said read 
request comprises the steps of: 

a) checking if a data chunk requested to be read jjsides in said journal; 
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b) retrieving said data chunk from said journal! 
host, if said data chunk resides in said journal; and 

c) retrieving said data chunk from said storagdj 
chunk to said host, if said data chunk does not reside 
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id further sending said data chunk to said 



ement and further sending said data 
paid journal 



46. (previously presented) The apparatus Q| Claim 45, wherein checking if said data 
chunk resides in said journal further comprises: 

checking whether a changes table includes an eltry associated with said data chunk. 



47.-48. (Cancelled) 

49. (Currently Amended) The apparatus of 
said further comprises the stcp a- e fe 

saving a destination addr o ss des ig nated in said -* 



jaim u, wherein said performing on-line 



rit e roquoot in a changos - tebl e ; and, 
sending a response message ending the executifj ji; of said write request to said host. 

50. (CuiTently Amended) The apparatus ofi [l^im 49, wherein off-line producing said 
updated snapshot copy further comprises 

a) checking m using -a said change table 
storage clement at the destination address was modified 
copy was updated; and 
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t>) e opying said data chuak from a location in a 



snop c hot gtorago olomont and furthor - oopying oaid datcldiunk from said journal to a location in 



s aid produ c tion storage o l o mont ^ f said data - ohiink he 



©^copying said new data chunk from said jot] 
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said data chunk at the destination address has been mcjlified 
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to said production storage element, if 
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